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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-4, 8, 10, 11, 15, 17 and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Okazaki et al. (US Published Patent Application No. 2002/0030869) in view 
of Bogert et aL ("Low crosstalk 4x4 TiLiNb03 optical switch with permanently attached 
polarization maintaining fiber array"; Bogert et aL; Lightwave Technology, Journal of, Vol 4, 
Issue 10. Oct 1986, Pages 1542-1545). 

Regarding claim 1, Okazaki et al. disclose an optical communication system comprising 
a first number M of fixed wavelength lasers coupled to a second number N of external 
modulators (N less than M) through a photonic cross-connect switch, wherein the photonic 
cross-connect switch is capable of routing the optical carriers of any N of the M fixed 
wavelength lasers to the N external modulators (fig. 16 and paragraph 0010), and wherein the N 
external modulators are coupled to N data signals for producing N optical data streams from the 
N optical carriers and the N data signals. Okazaki et al. does not explicitly disclose maintaining 
the polarity of the N optical carriers routed to the N external modulators. Bogert et al. disclose 
an optical switch with polarization fibers used at the inputs and outputs of the switch (fig. 1 and 
page 1542, col. 1, Abstract and lines 1-11). It would have been obvious to one of ordinary skill 
in the art at the time of the invention to use polarization maintaining fibers at the input and 
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output fibers to/from the Okazaki et al. switch, in order to maintain the polarity of the signals 
leading into and out of the optical switch. 

Regarding claim 2, Okazaki et al. in view of Bogert et al. disclose the optical 
communication system of claim 1 , wherein each of the N data signals is fed to one of the N 
external modulators, but do not disclose that each of the N data signals is fed to a different one 
of the N external modulators, since in Okazaki et al. N = 1. However, it would have been 
obvious to one of ordinary skill in the art at the time of the invention, based on the teaching of 
switch construction disclosed by Bogert al. (fig. 1 and col. 1, lines 1-30), that the switch 
construction of Bogert et al. could be used to construct the switch of Okazaki et al. to provide 
the advantage of a low crosstalk switch, or to both modify the system of Okazaki et al. to 
provide more than one set of output and data modulator and to provide low crosstalk to the 
Okazaki et al. switch, where the advantage of additional output-modulator sets would be to 
modulate multiple data streams, each at any of the switch input wavelengths, using only the one 
set of switch input wavelengths and the one switch. 

Regarding claim 3, Okazaki et al. in view of Bogert et al. disclose the optical 
communication system of claim 1 , wherein the outputs of the fixed wavelength lasers comprises, 
optical carriers at distinct wavelengths (Okazaki et al.: fig. 16, elements 21b'-1 and lambdas 1 to 
8). 

Regarding claim 4, Okazaki et al. in view of Bogert et al. disclose the optical 
communication system of claim 1, wherein the photonic cross-connect switch comprises: at 
least M optical inputs coupled to the outputs of the M fixed wavelength lasers; at least N optical 
outputs coupled to the inputs of the N external modulators; and a photonic cross-connect fabric 
coupled to the at least M optical inputs and to the at least N optical outputs via polarization 
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maintaining fiber for routing the optical carriers of any N of the M fixed wavelength lasers to the 
N external modulators (Okazaki et al.: fig. 16 and paragraph 0010). 

Regarding claims 8 and 15, Okazaki et al. in view of Bogert et al. disclose the optical 
communication system of claims 4 and 10, respectively, wherein the photonic cross-connect 
fabric comprises a lithium niobate optical switching system (Bogert et al.: col, 1, lines 1-11). 

Regarding claim 10, Okazaki et al. disclose a photonic cross-connect device comprising 
at least M optical inputs coupled to at least N optical outputs (N less than M) through a photonic 
cross-connect fabric that is coupled to the at least M optical inputs and to the at least N optical 
outputs and is capable of routing optical signals received over any .N of M optical inputs to the N 
optical outputs (fig. 16 and paragraph 0010). Okazaki et al. does not explicitly disclose 
maintaining the polarity of the N optical carriers routed to the N external modulators. Bogert et 
al. disclose an optical switch with polarization fibers used at the inputs and outputs of the switch 
(fig. 1 and page 1542, col. 1, Abstract and lines 1-11). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to use polarization maintaining fibers at the 
input and output fibers to/from the Okazaki et al. switch, in order to maintain the polarity of the 
signals leading into and out of the optical switch. 

Regarding claim 1 1 , Okazaki et al. in view of Bogert et al. disclose the photonic cross- 
connect device of claim 10, wherein the at least M optical inputs are couplable to at least M 
fixed wavelength lasers, and wherein the optical signals are optical carriers at distinct 
wavelengths (Okazaki et al.: fig. 16, paragraph 0010 and elements 21b'-1 and lambdas 1 to 8). 

Regarding claim 17, Okazaki et al. disclose a method for producing optical data streams 
in an optical communication system, the method comprising: maintaining a first number M fixed 
wavelength lasers, each fixed wavelength laser having an output of a different wavelength that 
the other fixed wavelength lasers; maintaining a second number N external modulators, wherein 
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the second number N is less than the first number M; routing optical carriers from each of a 
predetermined N of the M fixed wavelength lasers to one of the N external modulators; and 
feeding a data signal to each of the N external modulators to produce N optical data streams at 
N specific wavelengths (fig. 16 and paragraph 0010). Okazaki et al. does not explicitly disclose 
maintaining the polarity of the N optical carriers routed to the N external modulators. Bogert et 
al. disclose an optical switch with polarization fibers used at the inputs and outputs of the switch 
(fig. 1 and page 1542, col. 1, Abstract and lines 1-11). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to combine Okazaki et al. and Bogert et al. as 
described above for claim 1 . Further, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to provide more that one output to the Okazaki et al. switch as 
described above for claim 2. 

Regarding claim 18, Okazaki et al, disclose the method of claim 17, wherein routing the 
output of each of a predetermined N of the M fixed wavelength lasers to a different one of the N 
external modulators comprises: feeding the outputs of the M fixed wavelength lasers into a 
photonic cross-connect device that is capable of routing the optical carriers of the any N of the 
M fixed wavelength lasers to the N external modulators; and configuring the photonic cross- 
connect device to route the predetermined N of the M fixed wavelength lasers to a different one 
of the N external modulators (Okazaki et al.: fig. 16 and paragraph 0010 and the combination of 
Okazaki et al. in view of Bogert et al. as described above for claims 1 and 2). 

3. Claims 5 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Okazaki et al. in view of Bogert et al. as applied to claims 1-4, 8, 10, 11, 15, 17 and 18 above, 
and further in view of Nagoaka ("Compact latching-type single-mode-fiber switches fabricated 



Application/Control Number: 09/740,705 Page 6 

Art Unit: 2633 

by a fiber-micromachining technique and their practical applications"; Nagaoka, S.; Selected 
Topics in Quantum Electronics, IEEE Journal of, Vol 5, Issue 1, Jan.-Feb. 1999, Pages 36-45). 

Regarding claims 5 and 12, Okazaki et al. in view of Bogert et al. disclose the optical 
communication system of claims 4 and 10, respectively, but do not disclose that the photonic 
cross-connect fabric comprises a Micro Electro Mechanical System (MEMS). Nagoaka disclose 
a MEMS-based MxN polarization-maintaining optical switch design (fig. 11 and abstract). It 
would have been obvious to one of ordinary skill in the art at the time of the invention to use a 
Nagoaka switch design for the switch of Okazaki et al. to provide the benefit of a compact and 
cost-effective switch, as taught by Nagoaka. 

4. Claims 6 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Okazaki etal. in view of Bogert et al. as applied to claims 1-4, 8, 10, 11, 15, 17 and 18 above, 
and further in view of Nagaoka as applied to claims 5 and 12 above, and further in view of 
Tuantranout et al. (http://www.nectec.or.th/ntj7No6/papers/No6_tutor_1.pdf). 

Regarding claims 6 and 13, Okazaki et al. in view of Bogert et al. and further in view of 
Nagaoaka diclose the optical communication system of claims 4 and 10, respectively, but do not 
explicitly described the photonic cross-connect fabric as a Micro Opto Electro Mechanical 
System (MOEMS). However, Tuantranout et al. disclose that MEMS used for optical 
applications are commonly referred to as MOEMS (page 228, col. 1, line 30 to col. 2, line 6), so 
it would have been obvious to one of ordinary skill in the art at the time of the invention that the 
optical MEMS switch taught by Nagaoka is a MOEMS switch, as optical MEMs and MOEMS are 
the same. 
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5. Claims 7 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Okazaki et al. in view of Bogert et al, as applied to claims 1-4, 8, 10, 11, 15, 17 and 18 above, 
and further in view of Makihara et al. ("Micromechanical optical switches based on 
thermocapillary integrated in waveguide substrate"; Makihara et al.; Lightwave Technology, 
Journal of, Vo!17, Issue 1, Jan 1999, Pages 14-18). 

Regarding claims 7 and 14, Okazaki et al. in view of Bogert et al. disclose the optical 
communication system of claims 4 and 10, respectively, but do not disclose that the photonic 
cross-connect fabric comprises a bubble (champagne) optical switching system. Mikihara et al. 
disclose a bubble optical switching, polarization-maintaining, MxN switch design (fig. 1, abstract, 
and pages 14-15, Section II and pages 15-16 section IV). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to use a Makihara et al. switch design for the 
switch of Okazaki et al. to provide the benefit of a small-scale (MEMS sized) and simple- 
structured switch, as taught by Makihara et al. 

6. Claims 9 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Okazaki et al. in view of Bogert et al. as applied to claims 1-4,8, 10, 11, 15, 17 and 1 8, and 
further in view of Hakamata et al. ("Method of measuring optical switch crosstalk attenuation 
considering polarization variation"; Hakamata et al.; Lightwave Technology, Journal of. Vol 12, 
Issue 8, Aug 1994, Pages 1471-1474). 

Regarding claims 9 and 16, Okazaki et al. in view of Bogert et al. disclose the optical 
communication system of claims 4 and 10, respectively, but do not disclose that the photonic 
cross-connect fabric comprises a liquid crystal optical switching system. Hakamata et al. 
disclose an optical LCD, polarization-maintaining, switch design (fig, 7 and pages 1472-1473, 
Section III.A.). It would have been obvious to one of ordinary skill in the art at the time of the 
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invention to use a Hakamata et al. switch design for the switch of Okazaki et al. to provide the 
benefit of an optical switch that can be used for high bit rate signals, as taught by Hakamata et 
al. Further, it would have been obvious to one of ordinary skill in the art at the time of the 
invention Further, based on the teaching of switch construction disclosed by Hakamata et al. 
(fig. 7), it would have been obvious to one of ordinary skill in the art at the time of the invention 
that the switch construction of Hakamata et al. could be used in the construction of the MxN 
switch of Okazaki et al. through appropriate cascading of Hakamata et al. switch cells, as is well 
known in multiple input/output switch construction, and/or not using unnecessary output ports. 

Response to Arguments 

7. Applicant's arguments filed 7 December 2004 have been fully considered but they are not 
persuasive. 

Regarding the motivation to combine references, the applicant argues that Okazaki et al. 
would not desire to modify its design to use a polarization maintaining fiber to maintain the 
polarity of the signals leading into and out of the optical switch for the reasons that polarization 
fiber is expensive and that all embodiments of Okazaki's optical switch describe an optical to 
electrical conversion (or vice versa) at an input and an output. Contrary to the applicant's 
argument, there is no disclosure that the optical switch of Okazaki et al. fig. 16 has electrical 
conversion at its inputs and outputs. In addition, if it is obvious to combine references for one 
reason, it is obvious to combine the references for all reasons. Therefore, the cost of 
polarization fiber would not negate the motivation to combine references because the motivation 
to combine, as described above for the combination of Okazaki et al. and Bogert et al,, is not 
based on the cost of polarization fiber. Therefore the applicant's arguments against the 
motivation to combine references are not persuasive. 
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Regarding claims 1-9, 17 and 18, the applicant argues that Okazaki et al. do not disclose 
the case where N is less than M and greater than one. With respect to Fig. 16 and paragraph 
0010 of Okazaki et al., the examiner agrees that the citation discloses N external modulators 
where N is less than M and does not disclose that N is greater than 1. However, the applicant 
does not disclose a limitation of N being greater than one. The applicant discloses an example 
of four external modulators in applicant's fig. 5, but elsewhere discloses that the number of 
external modulators is N, where N must only be less than M (e.g. specification page 2, lines 16- 
27). This is not a disclosure of criticality for N being greater than 1. Absent any disclosure of 
criticality, the limitation of N being greater than 1 would have been the result of obvious 
engineering design choice. 

Regarding claims 10-16, the applicant argues that Okazaki et al. do not teach a 
"photonic cross connect fabric". However, Okazaki et al, do teach an 8:1 optical switch in fig. 16 
for connecting one of the eight inputs to the output. This disclosure of an 8:1 optical switch is a 
cross-connect arrangement and reads on the limitation "a photonic cross-connect device 
comprising at least M optical inputs coupled to at least N optical outputs (N less than M) through 
an photonic cross connect fabric". 

8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy as set 
forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 



Application/Control Number: 09/740,705 



Page 10 



Art Unit: 2633 

CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing date 
of this final action. 



9. Any inquiry concerning this communication from the examiner should be directed to N. Curs 
whose telephone number is (571) 272-3028. The examiner can normally be reached on M-F 
(from 9 AM to 5 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan, can be reached at (571) 272-3022. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 872-9306. Any inquiry of 
a general nature or relating to the status of this application or proceeding should be directed to 
the receptionist whose telephone number is (800) 786-9199. 



Conclusion 
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